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1.0 INTRODUCTION

During the current reporting period mechanical and
electrical resistance tests have been performed on plated
and plated-bonded Rexwell MX-44 polyethylene mesh. Additionally,
samples of Sea Space thin polyethylene film (0.15 mil) were
irradiated and subsequently heat treated in air and nitrogen.
Tensile and shrinkage tests were then performed on the samples
to determine the effects of irradiation, heat and oxidation
on the film. A 1 mil high density polyethylene film has
been selected for initial tests to determine the feasibility
of irradiating, extracting, heat treating, perforating, and
plating thin polyethylene film. The film selected is
Marlex 6009 made by Phillips Chemical Co, This has been
done so as to determine the processing problems on a less
costly representative polyethylene film,

Flnally, work has been started in finding companies
for ultrasonic bonding, irradiating and perforating thin
polyethylene film,



2.0 PLATED MESH TESTS

2.1 Mechanical Testing

Tensile and flexural rigidity tests have been
performed on the Rexwell mesh through its various stages of
processing. Table 1 1s a summary of the testing results.

The tests indicate that there 1s a general increase
in strength and rigidity (and stiffness) of the material
with processing. This can be seen from the increasing values
of yield fcrce, Fy, and flexural rigidity, G, with processing.

The mechanical properties of the bonded mesh are
also included in Table 1., It can be seen that there is a
large decrease in strength at the bond. This loss in strength
is the same for both bonds with coated copper and without.

The loss in strength l1s caused by stress concentrations at
the edge of the bond. In all tensile tests failure occurred
at this location,

2.2 Electrical Continuity

Electrical resistance measurements were taken on
1 inch square samples of plated Rexwell MX-4ii mesh during
tensile tests. The actual data points are plotted vs. strailn
in Figure 1 and 2 for five samples, It can be seen from
the graphs that the maximum specified resistance of 2 ohms/éq.
occurs at approximately 20% strain; after which there is a very
rapid loss in continuity (rapid increase in resistance).

Resistance measurements were also taken across the
bonded mesh. Results indicate, see Figure 3 and 4, that the
continuity across the bond is much less than in the plated
mesh itself. Additionally, losses in continuity occur more
rapidly Qith increasing strain for the bonded plated mesh,
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In fact, after approximately 44 strain there is nearly
no continuity. These results for the bonded mesh may be
expected since there 1s not really a true bond between

the plated pieces of mesh,
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Figure 1 RESISTANCE V:. STRAIN CURVE PLA7TED REXWELL MX-44 b
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3.0 IRRADIATED SEA SPACE POLYETHYLENE FIIM

The effects of irradiation and heat treatment on
ultrathin (0.15 mil) Sea Space polyethylene film were established,
Samples of 0.15 mil polyethylene film were machine irradiated
to 15 Mrads. The material was then heat treated at 105°C.
for 16.3 hrs. To determine the effects of oxidation some
samples were heat treated in air and some in nitrogen, After
heat treatment tensile and shrinkage tests were performed.

3.1 Tensile Test Results

The results of the tenslle tests are presented
in Table 2.
Table 2

Tensile Properties of Sea Space 0,15 mil Irradiated
Polyethylene Fiim

Sy// STu// €y// €wn//0y /4 Cu/ éu§ 61?

Atmosphere (psi) (psi) ‘%  I4; (osi)  (psl) (%

Nitrogen 1160% 4 1388t 16 29i2 130t o 8z1tus 8s1%us+ 22tz 43t
Air 1155882 1263%187 32t5 97tio 692t35 692t35% 211 30%¢

Irradiation Dose: 15 Mrads
Heat Treatment Temperature: 1i05°C,
Time: 16.3 hrs.

*
Ultimate strength coincident with yield strength

Comparing these results with the results of
Table IV of the June-August 1965 Quarterly Report, RAI 356,
it can be seen that 15 Mrads of irradiation lowers the strength
a slight amount and decreases the percent elongation. It
can also be seen that the effect of an alr atmosphere in heat

treating degrades the polyethylene slightly.
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3.2 Shrinkage Test Results

A circle of irradiated thin film having a radius
of 5.8 cm. was heat treated at 105°C. for 16.3 hrs. in an
unrestrained condition, The test was performed in both air
and nitrogen., The distance from the center of the circle
to the perimeter of the circle was measured after heat
treating at different included angles between direction of
measurement and the extrusion direction. The ratio of new
dimension to the initial radius r/fo was then plotted as a
function of the included angle between measured radius and the
extrusion direction. The results are presented in Figure 5.
It can be seen that the maximum radial shrinkage, l-r/fo,
occurs at 0 and 180 degrees, i.e., the direction of extrusion,
where r/,, is a minimum., Thls maximum radlal shrinkage observed
is only about 7%. In general, the shrinkage of the irradiated
film 1s less than that of the unirradiated film as can be
seen by comparing Figure 5 with Figure 10 in the June-August
1965 Quarterly Report, RAI 356.
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k.0 SELECTION OF INITIAL THIN POLYETHYLENE FIIM

A tentative selection of thin polyethylene films
for initial testing has been made. The films are Marlex 5003
and 6009 manufactured by Phillips Chemical Company. The
significant properties of these films are listed in Table 3.

Table 3
Properties of Marlex Polyethylene Film

No. Average Wt. Average Crystalline
Molecular Molecular Melting
Density Wei ht Weight Point
Film (gm./cm3 (M ) o, (ec.)

Marlex 5003 0.950 9300-11,000 188,000~200,000 122
Marlex 6009 0.960 10,500 122,000 125

The ratio of M%/Mh indicates that there is a wide
distribution of molecular weights in these films., This
situation 1s quite favorable for extraction. It Indicates
the possiblility of extracting a large amount of low molecular
weight material from the film leaving a matrix of crosslinked
high molecular welght fractions.



5.0 FUTURE WORK

In the next reporting period other film suppliers
aside from Phlllips will be contacted so that their films
can be evaluated. Once selection is made sufficient
quantities of film will be ordered to pursue the testing
program and construct the deliverable items. Work will also
be continued on the establishment of the required minimum
thickness of a polyethylene film that will be able to withstand
a buckling pressure of five times solar pressure.

Additionally, metallizing, filﬁ perforating,
ultrasonic bonding and irradiation companies will be
contacted to establish their capabllities in processing the
thin film to its final properties.




